Although the aleurone layer of coral grain seeds has many advantages for the study of gibberellin action, it has the disadvantage that the hand-isolation of the aleurone layers is timeconsuming. To overcome this disadvantage, a commercially available pasta machine was modified and used to remove aleurone layers from imbibed barley (Hordeum vulgare) seeds. This equipment allows isolation of a thousand layers in 5 minutes compared to the 3 to 4 hours required to hand-isolate them. The machinemade aleurone layers are gibberellic-acid responsive and the response is similar both qualitatively and quantitatively to that of hand-isolated layers.
The barley aleurone layer has many features that make it a particularly attractive system for the study of gibberellin action (1) (2) (3) . The cells are all of only one type, they are not dividing; gibberellin is the natural and only trigger of aamylase synthesis and GA3-responsive aleurone protoplasts have been isolated (4) . A disadvantage is that any experiment that requires a large number of aleurone layers such as isolation of low abundant enzymes or receptor proteins, is time consuming, because, after imbibition, the aleurone layer is separated from each starchy endosperm individually, with the help of spatulas. We shop) was screwed on top of the rollers to facilitate the handling of large number of seeds. Two different brands of pasta machines have been used in our laboratory, Altea model 160 (made in Italy) and Makata model Atlas 150 (made in Italy). They both work well. Any other hand-operated model would probably work.
Isolation of Aleurone Layers
Barley half-seeds were made by removing the embryo and the distal end. The half-seeds were surface sterilized by soaking in 0.1% sodium hypochlorite (commercial bleach diluted 40 times), rinsed several times with sterile water, and imbibed on moist vermiculite. Petri dishes containing 100 to 150 halfseeds were wrapped in aluminum foil and allowed to incubate for 3 to 4 d. The seed coats with attached aleurone layers were removed manually with the help of two spatulas as described (2) . Alternatively, the imbibed seeds were placed in the hopper ofthe modified pasta machine and passed between the rollers. The spacing between the rollers was adjusted such that most ofthe endosperm was squeezed out. Excess buffer was squirted on the rollers to help wash down the aleurone layers. The suspension containing the aleurone layers and endosperm was gently agitated to free any endosperm that still adhere to the aleurone layers and then filtered through a large pore sieve. Usually the agitation and filtration steps were repeated once or twice to remove all the endosperm. As illustrated in Figure  1 , the sleeves of aleurone tissue prepared with the pasta machine have little, if any, endosperm still attached to it. The aleurone layers were incubated in a medium containing 20 mm sodium succinate buffer (pH 5.0), 20 mM calcium chloride, 30 mm chloramphenicol, and 5 ,UM GA3, at 25°C in a shaker (2 mL/10 layers). At times indicated the medium was replaced by fresh sterilized medium and assay for aamylase activity. After 72 h, the aleurone layers were rinsed with 2.5 mL of water, homogenized with a little sand (2), and assayed for a-amylase activity.
FAST AND EASY TECHNIQUE FOR ISOLATION OF ALEURONE LAYERS

a-Amylase Assay
The medium and the homogenate were tested for a-amylase activity as described (2) . The change in optical density at 620 nm was converted to a-amylase units by incubating the same starch solution with measured aliquots of purified a-amylase. One unit of a-amylase will release 1.0 mg of maltose from starch in 3 min at pH 6.9 and 20°C. The quantity of aamylase and the length of reaction time were adjusted so that decrease in optical density was 20 to 75% of the initial starch solution.
RESULTS AND DISCUSSION
A comparison of GA3-stimulated a-amylase production of machine-made and hand-isolated aleurone layers is shown in Table I . In the first 48 h of incubation, the machine-made control samples secrete the same amount of a-amylase (24 units per 10 layers) as the hand-isolated layers. The machinemade layers that were incubated with 5 uM GA3 produced 1600 units of a-amylase per 10 layers (67-fold increase) over a 48 h period compared to 2000 units (75-fold increase) by 10 hand-isolated layers over the same period. Over the next 24 h, 10 machine-made layers secreted 700 units of a-amylase compared to 600 units by hand-isolated layers. The intracellular content of a-amylase in the machine-made layers after 72 h is, again, similar to that present in hand-isolated layers (40-80 units per 10 layers). In summary, Table I illustrates that over a 72 h period, the time course of GA3-induced aamylase synthesis and secretion by machine-made layers is very similar to that of hand-isolated layers.
Using the modified pasta machine, a thousand layers can be separated in 5 min. The machine-made layers have very little, if any, endosperm attached and behave qualitatively and quantitatively similarly to the hand-isolated layers. We conclude that the machine-made aleurone layers are normal and present a quick and easy method to isolate aleurone layers. This technique overcomes the time-consuming manual isolation of aleurone layers from the endosperm.
